Proxime mortis calamitas est caecum esse Cardanus CARDANUS said, when discussing possible advantages to be derived from adversity, that next to death, blindness was the worst misfortune that could befall any person.' This he wrote at the time of the Renaissance, but even when the age of Enlightenment had arrived, a blind person's position in society had not changed. Throughout the centuries we hear of isolated instances where blind persons in particularly privileged situations could attain achievements in some intellectual pursuits like, for instance, Elizabeth Waldkirch in Switzerland in the late seventeenth century.2 The vast majority of the blind, however, were rejected by society, and especially those who were blind from birth or early childhood, had no chance whatever of any form of education, nor of any employment. They could only expect a miserable life as beggars on street corners and at church doors or as mendicant street musicians. Blacklock3 looked on the neglect of the education of the blind as a social crime, which would rebound on to the society which had committed it.4 The first step towards progress in the education of blind people was made by the invention of an ingeniously simple appliance which enabled blind persons to perform mathematical calculations.
Educating the blind in the age of enlightenment Nicholas Saunderson.5 Saunderson showed no inclination to explain the nature of his aid to calculations to anyone. Neither had he published anything during his lifetime. After his death his widow had to ask one of Saunderson's colleagues to find out the working of her late husband's apparatus, which she had found among his books and papers. In the year following his death his widow and his son published Saunderson's work on algebra, to which there is prefixed a biography of him as well as an explanation of his Palpable arithmetic.6 This appliance consisted simply of a small wooden board, subdivided into a number of small squares by thin strips of wood nailed on it. Each square had a central hole as well as holes around the periphery. Into these holes pins with large as well as smaller heads could be fitted. By varying the size and position of the pins within the squares all values from zero to nine could be expressed (see Fig. 1 ). In addition geometrical figures could be constructed by stretching silken threads between pins. Saunderson's arithmetic frame has been modified and adapted many times. It is still being used today in a modem form, made of plastic instead of wood and instead of cumbersome pins plastic dice with Braille characters are used. The very first modification of it occurred not long after its invention. It was re-invented in a much handier form by Henry Moyes.7 Moyes had not heard of Saunderson's invention. He described his own in a letter to the editor of the third edition of the Encyclopaedia Britannica. Like Saunderson, Moyes had developed his appliance only for his own personal use, without any intention to publish an account of it for the benefit of his fellow-sufferers. He wrote its description in the Encylcopaedia Britannica only after having been invited to do so.
In 1749 Denis Diderot published his Essay on blindness.5'9"0 Diderot does not seem to have been particularly interested in the blind as persons. The main object of his work was to raise and discuss a series of metaphysical questions, which he handled with great skill. He was particularly interested in the blind people who had been deprived of one major sense ofperception. He also discussed the possible reaction of a person, blind since birth, who had his sight restored and was able to see objects for the first time in his life. Here he was able to draw on an example from real life. William Cheselden had published a report on the reactions of a boy of approximately fourteen years of age whose sight had been restored by a cataract operation.'1 For a ' Nicholas Saunderson or Sanderson (1682 Sanderson ( -1739 . Became Diderot depicted Saunderson as an atheist saying to the clergyman words like: "If you want me to believe in God first you have to let me touch him!"1'2 As Diderot had come into conflict with the authorities, the entry under the heading "aveugle" in the Encyclopidie based on Diderot's essay, appeared with all the offending passages removed.'8 The memory of innocent Saunderson having been cast by Diderot in the role of a rabid atheist seems to have lingered on in France rather a long time. As late as 1817 a French author, writing on the mentality of the blind, found it necessary to defend the blind in general against the accusation of them being atheists.14 In Diderot's book there is an illustration'5 depicting a blindfolded man waving two sticks in the air in front of him. It is stated on that plate that it had been taken from Descartes' Dioptrique (see Fig. 2 ). The man seen on this picture was not meant to be a real person, but only an imaginary man to explain Descartes' theory of vision. He explains the act of seeing by the "invisible particles" encountering some kind of resistance when impinging on an object "like the blind man's stick".'6 The artist who produced the illustration obviously drew the imaginary man using two sticks as he would otherwise use both his eyes. In reality, a person deprived of sight, using one or two sticks in the fashion as seen on the illustration would soon . He became known throughout Europe for his invention of the "mechanical chess player", which he demonstrated with great acclaim in the presence of most 395 Robert Heller played to her, which she then immediately repeated on the other instrument. In this way she could learn a piece of music within one or one and a half lessons without difficulty. In 1884 Miss Paradis set out on a concert tour of Germany and in the following year she performed in Paris with great success. She also met there the founder of the first school for the blind, Valentin Haiuy, and they had occasion to compare notes on aids for the education of the blind. Six months later Maria Theresa repeated her artistic triumphs in London. As much as the efforts of Niesen, Weissenbourg, and Paradis were aimed at perfecting the tools of blind education, they remained chiefly designed for the use of a few persons, with the exception of Niesen's two publications. When a govemment official23 asked Weissenbourg whether he would allow his own methods to be published for the benefit of his fellow-sufferers, he refused. However, he acceded to the request that suitable parts of his correspondence should be published in the Rheinische Beitrdge zur Gelehrsamkeit.'4 Only very few letters that were lent to Kling were actually published.26
In the year 1774 we find in a short-lived Edinburgh journal26 a letter on the education of the blind. It was signed with the pseudonym "Demodocus". 
396
Educating the blind in the age of enlightenment further enlarged and dealing with all aspects of blindness, taking into account all new developments concerning the welfare of the blind. This also includes a precis of a translation of Valentin Haiuy's book on his newly founded school for blind children in Paris.
Blacklock's article can probably be considered as the most important work in Britain on the subject of blindness at the time, especially as it reviews all recent advances concerning the welfare of the blind. For this reason a closer look at its contents seems to be well worth while.
At the onset the author states that he did not intend to treat his subject from the medical nor from the metaphysical point of view. His main aim was to discuss the disadvantages of blindness as well as any advantages that might be gained, but principally all the ways and means by which this dreadful condition could be alleviated. He it had been proven that they were capable of concepts of light and colour. Blacklock then refers to the use of adjectives denoting colours by the blind, especially by blind poets. He explains this by remarking that poets who become blind in later life could probably still remember the colours. Poets who had been blind since early childhood would use these adjectives to describe certain features parrot-fashion, as they have heard them described, like blue sky, red roses, white lilies, etc. Blacklock then uses the opportunity to quote a highly flattering opinion of a foreign author on his own linguistic accomplishments as well as on his poetry.32 He then enters on the subject of the education of the blind. He begins by stating that it was impossible to give detailed advice as a great deal depended on the individual circumstances, the personality of the blind person, etc. He could only give some general rules, which had then to be applied according to the individual case. Blacklock condemns the complete neglect of the education of the blind, which he expresses in the following words: "Nor do the blind bear so small a proportion to the whole community, as, even in a political view, to be neglected. But in this, as in every other political crime, the punishment returns upon the society in which it is committed. See note 8 above.
Robert Heller Those abandoned and unimproved beings, who under the influence of proper culture and discipline might have successfully concurred in producing and augmenting the general welfare, become the nuisances and burdens of those very societies who have neglected them."33 Civil and ecclesiastical employment was almost entirely inaccessible for the blind either on account of inherent difficulties or of invincible prejudice.3' Blacklock can see no reason why the blind should not become efficient clergymen. Medicine was not possible as a profession suitable for the blind. Music was probably the best sphere in which to be able to make a living. The public expected some educated blind persons to be in possession of extraordinary powers and they were looked upon as "rareshows". If they did not come up to expectation they were despised. Blacklock advises parents and tutors not to restrict the movements of their blind charges, to let them walk about in the neighbourhood without guide even at the risk of an injury. He also asks them not to forbid a boy with a mechanical bent to use tools with a sharp edge. Blind children should be made to be independent as soon as possible, but to begin with it was advisable that they should be discretely supervised from a distance. Exercise suitable for blind children is then described. Horseriding takes first place. Failing this, apparatus stimulating the action of a horse is suggested, as well as exercises with dumb-bells. An indoor swing is also considered beneficial. Then follows advice on food and drink. Tobacco and tea are strictly forbidden. A considerable amount of space is given to the prevention and cure of taedium vitae or low spirits. Parents and tutors are warned to look out for the symptoms of this disease. Once it has taken hold of the young patient, cold baths, vitriolic acid, or Peruvian bark will be the most effective remedies. Magnesia alba will sometimes help or tincture of valerian. The patient should be pleasantly distracted and amused. There is a great deal of very sound advice on managing the young patients along psychological lines.
Parents "of middle or higher rank" are advised to keep their childen out of vulgar company. Children can be greatly hurt by heartless derision on account of their condition. A very sensitive piece of advice is given by the author about telling blind children horrific stories of ghosts, evil spirits, and similar horrors of the dark. One can well imagine that the author himself had greatly suffered from ghostly tales, told to him by well-meaning, but 
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Educating the blind in the age ofenlightenment Blacklock continues and says that what he had written so far on the subject was now superseded by the publication of a book in Paris, which he describes as follows: ". . . but a book has been lately published at Paris which supersedes every former attempt to promote or facilitate the improvement of the blind. The invention of a plan so arduous in its appearance and so practicable in its execution, demanded the highest exertion of the noblest genius to produce it, and the most strenuous efforts of indefatigable humanity to render it effectual. It is intitled, An Essay on the Education of the Blind."38 A whole page of the Encyclopaedia is devoted to the description of the contents of this justly famous book. Blacklock continues with the review of subjects he thought suitable for teaching to the blind. He mentions astronomy and thinks that an orrery would be indispensible for teaching this subject. Moral and theological knowledge should be quite easy to impart. Religion was particularly important for the blind. He also recognizes the great value of what he terms self-determined enjoyment. Blacklock thinks that philosophical learning was easy enough to obtain, but tedious. Languages, however, were most useful. Logic, history, and belles-lettres were equally very useful subjects.
The relatives of young blind people, if in easy circumstances, should provide a suitable companion of roughly the same age and of pleasant temperament. If, however, the blind pupil would have to rely on his own efforts to earn his living, music, as the author had already mentioned, was the obvious choice. Blacklock, however, gives a warning in these passages: "let it at the same time be remembered that mediocrity in this art may prove the bitterest and most effectual curse which a parent can inflict upon his offspring as it subjects them to every vicious impression or habit which may be imbibed or contracted from the lowest and most abandoned of mankind. If your pupil, therefore, be not endowed with natural talent, exquisitely proper both for the theory and practice of this art, suffer him by no means to be initiated in it." N Spinet, harp, or Robert Heller have them educated privately. The nearest he seems to have got to suggest this course is a passage in his rather turgid prose, contained in the penultimate sense, as follows: "You men of wealth and eminence, . . . yours is the glorious province of bringing neglected merit from obscurity, . . . and of cultivating those talents which may be exerted for your own advantage and the honour of your species."42
The first decisive step to set up a school for poor blind children, designed to enable them to lead a useful life in the community, fit to earn their living, without having to rely on charity, was undertaken in France by Valetin HaUy." He was a government translator and interpreter and an expert on ancient manuscripts. He tells in his book how he became interested in the education of the blind initially and what moved him to devote his energy for the rest of his life to this cause." One evening, while strolling along a Paris boulevard, he noticed a group of blind people in clowns' clothing on a raised platform in front of a cafe, who made some awful noises on musical instruments, pretending to play them. On their noses they wore large cardboard spectacles. The passers-by thought this performance very funny, but Ha"uy was greatly shocked by it. This incident, according to Haiiy, determined him to devote himself to the education of the blind.'5 Before, however, he could persuade the public to contribute to a problematic and possibly costly venture such as creating a school for blind children, he had to prove that such an undertaking was feasible. He therefore conducted an experiment by literally lifting a young blind beggar out of the gutter and teaching him the rudiments of primary education." The 
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Educating the blind in the age of enlightenment letters were employed for enabling the blind to read.49 The printing of embossed letters was done by placing the type-face upwards on to the press, covering it with specially thick paper, which would hold the shape of the raised letters well pressed on it. The paper would be moistened and then pressed with some force against the type, either by means of the press or by hitting the paper with a wooden mallet. For the purpose of learning to read, the sighted pupils could use a primer which was written in ordinary black-on-white letters, while the blind pupils would use one printed with embossed letters. The first steps in learning to write undertaken by the blind pupils consisted of acquainting themselves to form letters by tracing with a stylus letters engraved in a sheet of metal.Y0 The actual writing was done in ink with a pen on paper which was put into a writing frame, as described by the Italian Jesuit priest Lana-Terzi in 1670.51 A sheet of soft material could be placed under the paper in the writing frame, which produced an embossed effect on the underside of the writing paper, making it possible for the blind to "read" what they had written in mirror writing. Guill6 mentions, while describing the methods of writing for the blind, the efforts to produce an ink which would dry on the paper so that the writing would stand out in relief.52 These efforts were, however, not successful as the ink had the tendency to dry already on the pen.
Geography was taught with the aid of "palpable" maps, as originally introduced by Niesen.
For the teaching of mathematics a modification of Saunderson's frame was used. Instead of pins, raised normal numerals were employed; this was cumbersome but enabled blind and sighted children to be taught side by side.
The children learnt according to a system of mutual assistance. A young, sighted newcomer to the school would learn the letters of the alphabet from a blind pupil by means of raised letters, whereas the sighted pupils would act as readers to the blind ones and would, for example, look up words in the dictionaries.
The teaching of music was given great care and much thought. It was realized that music would play a big part in a blind person's life.'"" Hauly established a choir and an orchestra of blind children, who gave public performances. The children were not taught to rely on a system of musical notation, but to rely on their auditory memory, i.e., they played or sang by ear. In the teaching of solo instruments it would be taken into consideration whether or not the pupil would be able to have access to a keyboard instrument when he returned to his native province. If the pupil was bound to return to a remote area with no access to a keyboard instrument, the
